Diurnal rhythmicity of the canonical clock genes Per1, Per2 and Bmal1 in the rat adrenal gland is unaltered after hypophysectomy.
Circadian rhythms are generated by endogenous clocks in the central brain oscillator, the suprachiasmatic nucleus (SCN), and peripheral tissues. The molecular basis for the circadian clock consists of a number of genes and proteins that form transcriptional/translational feedback loops. Rhythmic expression of clock genes in the adrenal glands has previously been reported. Since the central clock in the SCN communicates with the adrenal glands via circadian release of adrenocorticotrophic hormone, we quantified the mRNAs for the canonical clock genes, Per1, Per2 and Bmal1 in the adrenal glands by real-time reverse transcription-polymerase chain reaction during a 24-h-cycle in normal and hypophysectomised rats. The mRNAs for all the three clock genes disclosed rhythmic oscillations with a period of 24 h and the phase did not differ between the hypophysectomised and intact rats. The expression pattern of Per1 and Bmal1 was in antiphase in both groups of animals. In situ hybridisation histochemistry using antisense RNA probes demonstrated that, at times of peak expression, mRNAs for all the three clock genes were expressed in the adrenal cortex with a particularly strong labelling in the zona reticularis. In accordance with the mRNA localisation, immunostaining for PER1 protein was visualised in cells of the adrenal cortex, being most intense in the inner zone. The immunostaining also demonstrated a translocation of PER1 protein from the cytoplasm to the nucleus during the daily cycle, supporting the existence of a core oscillator in the individual adrenal gland cells. Our findings support the existence of a circadian core oscillator in cells of the rat adrenal cortex and indicate that the activity of the oscillator is independent of SCN signalling via the pituitary gland. The adrenal cortical clock could be involved in rhythmic transcriptional activation of genes associated with hormonal biosynthesis, involved in gating of the response of the adrenal cortex to external cues or involved in apoptosis of adrenal cortical cells.